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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a grease composition which can be used particularly in a wide temperature 
region from a temperature as low as -40° C to a high temperature and which is excellent in rustproofness, heat 
resistance and load bearing properties. 

SOLUTION: The grease composition is obtained by blending a lube base oil comprising a synthetic oil or a mineral 
oil and excellent in low-temperature characteristics, rustproofness, heat resistance and load bearing properties 
with 5-50 wt.% of a calcium sulfonate complex compound serving as a thickening agent, containing no mineral oil 
and excellent in low-temperature characteristics so that the characteristics of the calcium sulfonate complex 
compound are utilized to improve the low-temperature characteristics in particular. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The grease constituent with which a general formula consists of 5 - 50 % of the weight of thickening 
agents expressed with the following chemical formula, and 50 - 95 % of the weight of lubricating oils. 
2 calcium-nCaC03, however R: (R-S03) The hydrocarbon group of carbon numbers 6-28, the integer of n:6-50. 
[Claim 2] Said lubricating oil is a grease constituent according to claim 1 which consists of their being synthetic oil 
or mineral oil. 

[Claim 3] Said lubricating oil is a grease constituent according to claim 1 which consists of it being the low- 
temperature-performance lubricating oil which is not solidified in a low-temperature ambient atmosphere at least. 
[Claim 4] Said lubricating oil is a grease constituent according to claim 1 which consists of it being the synthetic 
lubricating oil which consists of the Pori alpha olefin. 

[Claim 5] Said lubricating oil is a grease constituent according to claim 1 which consists of it being the synthetic 
lubricating oil which consists of diester. 

[Claim 6] Said lubricating oil is a grease constituent according to claim 1 which consists of it being the synthetic 
lubricating oil which consists of a polyol ester. 

[Claim 7] Said thickening agent is a grease constituent according to claim 1 which consists of it being a calcium 
sulfonate complex compound. 

[Claim 8] Said calcium sulfonate complex compound is a grease constituent given in seven to the claim which 
consists of having processed what processed the alkyl or alkylbenzene-sulfonic-acid calcium which is neutrality, and 
gave the high total basicity, and having been manufactured. 

[Claim 9] Said calcium sulfonate complex compound is a grease constituent according to claim 7 which consists of 
having processed what was generated by introducing carbon dioxide gas to the alkyl or alkylbenzene-sulfonic-acid 
calcium compounded in the solvent, and having been manufactured. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the grease constituent which constitutes the lubricant used for the 
sliding sections, such as the slide member as which properties, such as a low temperature performance, thermal 
resistance, rust-proofing nature, and load carrying capacity, are required, for example, the control cable of an 
automobile, and window regulator equipment. 
[0002] 

[Description of the Prior Art] Conventionally, as a thickening agent, using silicon oil, a synthetic hydrocarbon oil, 
mineral oil, etc. as metal soap, such as lithium soap and lithium complex soap, and base oil, many things which 
blended the antioxidant, the rusr-proofer. etc. if needed are used, and are in the lubricating grease used for the 
sliding sections, such as autoparts, for example, a control cable, and a window regulator. 

[0003] For example, what was indicated by JP, 2000-87071, A is known as a grease constituent which is excellent in 
braking-proof nature etc. As for this grease constituent, two to urea system thickening-agent 30 mass %, 0.1 to 
sulfur system extreme-pressure-agent 20 mass %, and the total basicity contain the persalt machine nature 
magnesium sulfonate 0.05 of 100 - 500 mgKOH/g - 10 mass % on the basis of the constituent whole quantity in 
lubricating oil base oil. 

[0004] Moreover, although straight mineral oil is made into base oil, I hear that conventional calcium sulfonate 
complex grease is excellent in rust-proofing nature. load carrying capacity, and thermal resistance, and it is 
marketed as lubricating grease. Moreover, the grease which made conventional silicon oil base oil can be used from 
low temperature to an elevated temperature, and the temperature characteristic is good. Moreover, linear that the 
grease which made the conventional synthetic hydrocarbon oil base oil tends to give the rust-proofing force, and 
has practically sufficient load carrying capacity, and it is used. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the grease which made silicon oil base oil has the problem of 
being hard to use for a control cable which is used by the Takani pile, unless a solid lubricant etc. is compensated, 
since load carrying capacity is remarkably inferior in that it is difficult to give rust-proofing nature since a liquefied 
petroleum system rust-proofing additive hardly dissolves in silicon oil, and silicon oil itself compared with straight 
mineral oil or a synthetic hydrocarbon oil. 

[0006] Moreover, if a rust-proofing ****** agent is prescribed in order that the grease which made the conventional 
synthetic hydrocarbon oil base oil may give the rust-proofing force, it has the problem of being inferior to the 
stability at the time of being exposed to an elevated temperature over long duration. 

[0007] Since the calcium sulfonate complex grease marketed has the property in which the paraffin in straight 
mineral oil etc. solidifies at low temperature since straight mineral oil is used as base oil, it solidifies in the state of 
low temperature, for example, low temperature, such as -40 degrees C, and it has the problem that it does not 
function as lubricant 

[0008] Then, the problem that the lithium soap grease which solved the problem which is inferior in rust-proofing 
ability and load carrying capacity with the lithium soap grease which made silicon oil base oil about the constituent 
as grease used for an automobile etc., and made the synthetic hydrocarbon oil base oil is inferior to the thermal 
resistance over a long period of time It solves, and with further conventional calcium sulfonate complex grease, 
since mineral oil itself is contained during the presentation of a thickening agent, the technical problem that the 
problem that low-temperature-performance ability is inferior must be solved occurs. 

[0009] While the purpose of this invention is solving the above-mentioned problem and harnessing the property 
which calcium sulfonate complex grease has By eliminating the mineral oil in the calcium sulfonate complex as a 
thickening agent for example, the synthetic oil which did not solidify even -40-degree C low temperature, could use 
it from the low temperature to the elevated temperature in the extensive temperature requirement, and was 
moreover excellent in a low temperature performance, thermal resistance, rust-proofing nature, and load carrying 
capacity or mineral oil — preferably It is offering the grease constituent which made the synthetic lubricating oil 
base oil, blended the calcium sulfonate complex compound as a thickening agent excellent in the low temperature 
performance, and raised the low-temperature property at least. 
[0010] 

[Means for Solving the Problem] This invention is a grease constituent with which a general formula consists of 5 - 
50 % of the weight of thickening agents expressed with the following chemical formula, and 50 - 95 % of the weight 
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of lubricating oils. 

2 calcium-nCaC03, however R: (R-S03) The hydrocarbon group of carbon numbers 6-28, the integer of n:6-50. 
[0011] Said lubricating oil is synthetic oil or mineral oil, and its synthetic oil is especially desirable. 
[0012] Said lubricating oil is low temperature, for example, the low-temperature-performance lubricating oil which is 
not solidified in -40 degrees C, at least. 

[0013] Said lubricating oil is the synthetic lubricating oil which consists of the Pori alpha olefin, the synthetic 

lubricating oil which consists of diester. or a synthetic lubricating oil which consists of a polyol ester. 

[0014] Said thickening agent is a calcium sulfonate complex compound. Moreover, said calcium sulfonate complex 

compound processes what processed the alkyl or alkylbenzene-sulfonic-acid calcium which is neutrality, and gave 

the high total basicity, and changes. Furthermore, said calcium sulfonate complex compound processes what was 

generated by introducing carbon dioxide gas to the alkyl or alkylbenzene-sulfonic-acid calcium compounded in the 

solvent. 

[0015] Since this grease constituent is constituted as mentioned above, it is excellent in rust-proofing nature, load 
carrying capacity, thermal resistance, and a low temperature performance. That is. this grease constituent is a 
constituent which made the thickening agent the calcium sulfonate complex compound excellent in thermal 
resistance, load carrying capacity, and rust-proofing nature, the mineral oil in that thickening agent was eliminated, 
and the low temperature performance was raised, made the synthetic lubricating oil base oil at it, and solved the 
conventional trouble. 
[0016] 

[Embodiment of the Invention] The lubricating oil which uses the grease constituent by this invention as base oil is 
used as a lubricating oil or base oil of grease from the former, and the Pori alpha olefin of a synthetic lubricating oil, 
diester, and a polyol ester can be especially used for it. However, since diester and a polyol ester may influence 
synthetic rubber and synthetic resin and a use part may be restricted, as for the use to such a part, avoiding is 
desirable. As a synthetic hydrocarbon oil. a BORI alpha olefin is typical, and the low polymerization of the alpha 
olefin can be carried out, and the Pori alpha olefin used for the grease constituent by this invention is the structure 
which added hydrogen to that end double bond, and can illustrate the thing of the following formulas. 
[Formula 1] 

C 8 H 1 7 

I 

Ci oHi i (CHCHj ) n H 



{IL. n= 1 — 6 

[001 7] Moreover, the diester used for the grease constituent by this invention is a compound which one mol of 
dibasic acids and two mols of alcohol are made to react, and is obtained, and can illustrate G 2-ethylhexylazelate 
(reactant of an azelaic acid and 2-ethylhexanol). 

[0018] The polyol ester used for this invention is obtained by 3 thru/or tetravalent alcohol, and the reaction of a 
fatty acid with the compound which has 3-4 ester bonds in intramolecular. The following can be illustrated as a 
structure expression. 
[Formula 2] 

CH, COOR 

I 

RCOOCH, - C - CH, COOR 

I 

CH, COOR 

i§.L, r : 3-25 <Dtm&ut*m 

[0019] It is 10mm2 / s-300mm2 / s at 40 degrees C, and, moreover, -42.5-degree-C or less thing has the pour 
point especially desirable although the kinematic viscosity range of the synthetic lubricating oil used for this grease 
constituent is 6mm2 / s-2000mm2 / s at 40 degrees C. 

[0020] In this grease constituent, the calcium sulfonate used as a thickening-agent raw material processes the alkyl 
or alkylbenzene-sulfonic-acid calcium which is neutrality, gives the high total basicity (measuring method: JIS 
K2501) called 400 mgKOH/g, and is also called high basicity calcium sulfonate. This is generated by introducing 
carbon dioxide gas to the alkyl or alkylbenzene-sulfonic-acid calcium compounded in the solvent, and is expressed 
with the following general formula. 

2 calcium-nCaC03, however R: (R-S03) The hydrocarbon group of carbon numbers 6-28, the integer of n:6-50. 
[0021] R group is the thing of carbon numbers 6-28 among the alkylbenzene of the shape of straight chain-like 
saturated hydrocarbon, the saturated hydrocarbon which has branching, and a straight chain, and the alkylbenzene 
which has branching. In the grease constituent by this invention, straight chain-like alkylbenzene of R group is 
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desirable. It is presumed that a calcium carbonate exists in the aggregate (micell) which an alkylbenzene-sulfonic- 
acid calcium molecule forms. As the content, 15 - 60% of the weight of the thing is usually marketed, and although 
the high basicity calcium sulfonate in the condition of having distributed to the solvent is the ********** matter, it 
does not have the shape of a semisolid like grease. In order to use high basicity calcium sulfonate as a raw material 
and to obtain semisolid-like grease, the following processing processes are required. 

[0022] Next, the processing process which makes high basicity calcium sulfonate the shape of a semisolid is 
explained. First the high basicity calcium sulfonate which base oil and base oil were made to distribute is mixed, 
heating stirring of the mixture is performed, and water is added at 60 degrees C. Subsequently, if mixture becomes 
85 degrees C, water, fatty alcohol, and a fatty acid will be evaporated, adding the fatty alcohol of carbon numbers 1- 
4, and the fatty acid of carbon numbers 2-4 to mixture, and carrying out heating stirring. Change arises in the 
crystalline form of the calcium carbonate in high basicity calcium sulfonate at this process, and the whole changes 
in the shape of a ********** semisolid. This process takes about 1 hour. 

[0023] Subsequently, water and a calcium hydroxide are added to semisolid-like mixture, heating is continued, and a 
volatile component is removed completely. Then, a higher fatty acid is added to a key objective, and it makes it 
react to it to use as metal soap the calcium hydroxide or calcium oxide generated with change of the crystalline 
form of a calcium carbonate, and the calcium hydroxide added later. Absorption of a fatty acid decreases with an 
infrared absorption spectrum, and this reaction can be checked when absorption of metal soap increases. This 
process also takes about 1 hour. Also after this, heating of semisolid-like mixture is continued and a temperature up 
is carried out to 165 degrees C. After mixture reaches to 165 degrees C, it cools to a room temperature and a 
grease constituent is obtained by processing with the common distributed-processing equipment of grease, such as 
a homogenizer and 3 rolls. 

[0024] Hereafter, the concrete example about the grease constituent by this invention and the concrete example of 
a comparison for comparing with the grease constituent of this example are explained. The base oil component used 
in each example and each example of a comparison is as follows. 

The kinematic viscosity of 26mm in 40 degrees C Pori alpha olefin : 2 /s, And -60 degrees-C mineral oil of pour 
points : Paraffin series mineral oil and the kinematic viscosity of 68mm in 40 degrees C 2 BENTA erythritol tetra- 
ester and the kinematic viscosity of 31mm in 40 degrees C /s and the -15 degrees-C diester kinematic viscosity of 
12mm of pour points 2 /s and -65 degrees-C [ of pour points ] polyol ester in G 2-ethylhexylazelate and 40 degrees 
C : 2 /s, -50 degrees-C methylphenyl silicon:kinematic viscosity of 62mm of pour points 2 in 40 degrees C / s. and 
-65 degrees C [0025] of pour points Moreover, the evaluation test method in an example and the example of a 
comparison is as follows. 

(I) It is a test method JIS whenever [ butterfly ]. K2220 (2) dropping-point test method JIS by 5.3 K2220 It is based 
on 5.4. The heat-resistant temperature of the one where the dropping point is higher is high at the trial used as a 
heat-resistant standard. 

(3) Low-temperature torque test method JIS K2220 It is based on 5.14. It is the trial which measures the torque in 
the low temperature of the bearing which enclosed the sample, and it is shown that it is easy to use the one where 
a numeric value is lower at low temperature. A starting torque is 60 or less N-cm, and its running torque is [ the 
direction of 30 or less N-cm ] desirable. 

(4) Apply a sample by the thickness of 3mm on a steel plate standing trial 50mmx30mmx2mm steel plate, and carry 
out question gentle placement into the 120-degree C thermostat at 300:00. Worked penetration is measured with a 
test method 1 / whenever [ JISK2220 and 4 butterfly / of reference 1 ] about the sample on the taken-out steel 
plate after a trial. The difference of whenever [ initial butterfly ] is calculated and it expresses by %. It is desirable 
that it is less than 20% of ** as rate of change. 

(5) Grind the cold rolled steel plate (JIS G31411 sort) of salt spray test approach 1 mmx60mmx80mm magnitude with 
the abrasive paper of #240. and apply 0.30g of samples to homogeneity on a front face after washing. Into the 
container made of resin, the include angle of 30 degrees is given and a steel plate is put. The interior of a container 
is kept at 35 degrees C, and it is 5wt% salt water 100cm 2 It adjusts so that the amount of 3ml/h per flat surface 
may be sprayed, and a trial is performed for 72 hours. After test termination, a steel plate is taken out, it washes by 
the petroleum solvent, and generating of rust is observed. In this trial, a thing without rust generating is desirable. 

(6) Four high-speed ball trials (ASTM D2596 conformity) 

a trial container — a sample — putting — three trials with a diameter of 10mm — a shot is fixed. A load is applied 
and one fixed bail attached in the revolving shaft is rotated by per minute 1770 rotation. It carries out by changing a 
load until welding produces the trial for [ I ] 0 second. As a welding load, this trial is enough practically, if it is 980Ns 
or more. 

[0026] - Teach the high basicity calcium sulfonate (alkylbenzene-sulfonic-acid calcium) 450 weight section and the 
Pori alpha olefin 350 weight section which contain example 1-BORI alpha olefin 50% of the weight to a reaction 
vessel. The raw material in a reaction vessel, i.e., the temperature up of contents, is started, and the water 10 
weight section is added at 60 degrees C. The acetic-acid 3 weight section and the methyl-cellosolve 12 weight 
section are added at 85 degrees C. The temperature of contents is maintained at 91 degrees C for 1 hour. The 
calcium-hydroxide 5 weight section and the water 10 weight section are added. After heating contents and 
evaporating water, the temperature up of the contents in a reaction vessel is carried out. The stearin acid 26 weight 
section is added at 130 degrees C. Heating of the contents in **** is continued and a temperature up is carried out 
to 165 degrees C. As an anti-oxidant, the 2 and 6-Jeter challis butyi-4-methyl phenol 2 weight section is added to 
contents, and it mixes. Subsequently, contents were cooled radiationally to the room temperature, it processed by 3 
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roll mills, and the grease of Example I was obtained. 

[0027] - The grease of an example 2 was obtained by changing into diester the Pori alpha olefin of the raw material 

used in the example 2-example 1, and manufacturing it by the same approach as an example 1. 

[0028] - The grease of an example 3 was obtained by changing into a polyol ester the Pori alpha olefin of the raw 

material used in the example 3 example I, and manufacturing it by the same approach as an example 1. 

[0029] - The example 1 of example of comparison 1 comparison makes a thickening agent the calcium sulfonate 

complex grease of marketing which made straight mineral oil base oil, and mineral oil is contained in this thickening 

agent. 

[0030] - The example 2 of an example of comparison 2-comparison is lithium soap grease of marketing which made 
Pori alpha olefin base oil and blended the rusr-proofer. 

[0031] - The example 3 of an example of comparison 3-comparison is lithium ****** grease of marketing which 
made silicone oil base oil. 

[0032] - The example 4 of an example of comparison 4-comparison is lithium soap grease of marketing which made 
the diester oil base oil and blended the rusr-proofer. 

[0033] - The example 5 of example of comparison 5 comparison is lithium soap grease of marketing which made the 
polyol-ester oil base oil and blended the rusr-proofer. 
[0034] 
[Table 1] 
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[0037] 

[Effect of the Invention] the thermal resistance that the grease constituent by this invention is constituted as 
mentioned above, and the dropping point is high — having — low temperature — for example - Even when it can be 
used in a 40-degree C ambient atmosphere, a low temperature performance is raised and it is exposed to an 
elevated temperature over long duration, even if change of worked penetration has the stability of being few and 
does not add a rusr-proofer It has the engine performance of excelling in the rust-proofing force and excelling in the 
printing-proof nature in the Takani pile. 
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